addresses this gap in the literature for it investigates whether the childcare services are perceived to be accessible in Europe, and how perceived accessibility is affected by the design of the ECEC system. It is important to study perceived accessibility of childcare, in order to see whether the investments done on the ECEC system translates into easier access perceived by parents who (would like to) use these services. Researching perceived accessibility provides both academics and policy makers with insight on whether various ECEC policies have a positive impact on people's lives.
Perceptions of the accessibility of ECEC
Before elucidating the theoretical understanding of policy effects on the accessibility of ECEC, it is crucial to appraise the wide array of research that has been investigating the perception of ECEC at the individual level. Although research on parental perception is essential, it is rarely investigated in both earlier and later stages of education (Anderson and Minke 2007; Cleveland et al. 2013) . In particular, perceptions of disadvantaged families on early childhood education have not attracted much interest with the exception of a few studies (Fram and Kim 2008; Fuller et al. 1996; Henly and Lyons 2000; Vandenbroeck and Lazzari 2014) , whose results are variant in terms of the dimensions of ECEC that they focus on such as preference motivations for home-based versus centre-based child care (Kim and Fram 2009; Li-Grining and Coley 2006) , childcare arrangements (Henly and Lyons 2000) , family processes (Fuller et al. 1996) and access to information about ECEC and enrolment procedures (Vandenbroeck and Lazzari 2014) .
In the past two decades, research on parental preferences regarding the type and intensity of ECEC has gained interest (Gamble et al. 2009; Pungello and Kurtz-Costes 1999; Rose and Elicker 2010; Seo 2003; Vandenbroeck et al. 2008 ). Since then, parents' perception of ECEC quality is being studied in particular (Ceglowski and Bacigalupa 2002; Lehrer et al. 2015) , also from the perspective of low-income families (Barbarin et al. 2006; Forry et al. 2013; Li-Grining and Coley 2006) . Accessibility of the services also found its way in these studies.
Among these studies, Barbarin et al. (2006) identified the areas of interest for parents from different socio-economic and ethnocultural backgrounds in relation to public ECEC quality such as close home-school collaboration, dual language development and the emotional climate in the classroom. Accessibility-related traits such as flexible opening hours and convenient location were also listed as components of quality by the parents. The authors also noted that accessibility-related indicators were usually left out of scholarly conceptions of quality.
Li- Grining and Coley (2006) , in their research regarding developmental quality and maternal views, studied whether childcare met children's needs for "healthy, engaging, and supportive environments" and mothers' preferences and needs for "affordable, accessible, and flexible care". In this context, accessibility refers to whether childcare meets the mother's standards, whether there are transportation problems and whether the mother feels that she has access to reliable childcare and a provider with similar values. Flexibility is related to whether the provider is flexible regarding hours of care and the mothers' work schedule. Accessibility-related traits such as flexible hours and convenient location were classified as "practical considerations" in relation to childcare quality by Lehrer et al. (2015) .
Regarding parental perceptions of quality, some authors listed accessibility as a feature of quality along with cost and convenience (Hofferth and Wissoker 1992) . However, treating cost, convenience and accessibility as functions of quality in ECEC broadens the definition of quality immensely. From the perspective of childcare and education, quality is "an overarching multidimensional concept referring to the extent to which ECEC provides an environment that enhances child development and child wellbeing" (Leseman 2014) . However, in order to start having an impact on child development and well-being, ECEC should be accessible in the first place. Hence, quality is more related to rather specific educational elements such as curriculum and pedagogy.
In 2001, the Organisation for Economic Co-operation and Development (OECD) defined accessibility as an umbrella term that encompasses geographical distribution (rural/urban) and proximity, affordability, flexibility and adequacy for different age groups as well as children with different needs (OECD 2001) . The definition of the term remained unchanged ever since with small tweaks, and eventually, some scholars listed availability, physical access, cost and quality as key parental considerations in choosing the type and/or centre of child care (Davis and Connelly 2005; Peyton et al. 2001 ). The present study also adopts these four dimensions as the characteristics of accessibility for two reasons. Firstly, the definition with four dimensions covers all key aspects of the accessibility of the services. Note that flexibility and adequacy mentioned in the definition by OECD (2001) can be assessed as a part of availability and quality, respectively. Secondly, in this definition, quality is treated as a contributor to the general accessibility, not the other way around. In this manner, we can clearly distinguish between the quality of services children receive in childcare facilities from the affordability of cost, physical accessibility (geographic distribution, opening times, etc.) and the availability of services. Furthermore, in the context of this study, quality is treated as a dimension of accessibility only with regard to being an obstacle to childcare use or not. The quality of ECEC as regards child outcomes is not addressed.
Even though there has been research on the perceived accessibility in the past, none of the studies directly focused on the effect of policies on individuals' perception, certainly not in a comparative manner at the European level. By using multilevel modelling, the present study fills this gap by testing the effects of country-or system-level regulations on the level of accessibility perceived by the public across Europe. Such a methodology is beneficial in identifying the ECEC policy measures that have a stronger link with accessible ECEC services, as policy makers need to set priorities when putting new policies in place. Consequently, the countries that plan reforms in their ECEC systems can start from the most important elements that would bring higher returns on investment.
The three-pillared institutional setting of ECEC proposed by several authors to capture the complexity of the ECEC system at the institutions level is also adopted as the conceptual framework of this article. This model acknowledges the role of the government in the provision, regulation and financing of the ECEC system (McLean 2014; Meyers and Gornick 2003; White and Friendly 2012) . Given the tradition of focusing on the public investment in any public service sector, including ECEC, it is important to widen the focus also to how and by whom the services are provided (White and Friendly 2012) . In our previous research, we have adopted this model, established quantifiable determinants for each mode of intervention and measured the effects of these determinants on the take-up of ECEC services across Europe (Authors, unpublished article) . We use the same framework in the present study to test the effects of the same indicators on the perceived accessibility of services.
Institutional setting of ECEC: provision, regulation and financing
Regarding provision, some countries with a more liberal welfare model opt for a predominantly market-driven approach to ECEC, while some others (e.g. Nordic countries) focus more on universal access. In general, public and publicly subsidised private ECEC provision for 3-6-year-olds is more widespread compared to 0-3-year-olds (Eurydice 2014) . By encouraging private provision, the government limits public expenditure and relies on the basic market principle that entrepreneurship would balance the demand and supply. Accordingly, more competition is expected to result in cheaper, more efficient, responsive, innovative, flexible and high-quality services (Noailly and Visser 2009; OECD 2006; Penn 2009) . Nonetheless, some studies argue that market-based provision leads to considerable heterogeneity in terms of availability, affordability and quality of ECEC, as profit-making providers reinforce inequalities for disadvantaged families (Bastos and Cristia 2012; Bennett 2004; Meyers and Gornick 2003; Noailly and Visser 2009; OECD 2006; Penn 2009; Sosinsky et al. 2007 ). In the light of these claims, our first hypothesis is that childcare services would be perceived to be less accessible if private profit-making provision is allowed in the country.
In order to make childcare services more accessible and equitable, governments introduce either a legal entitlement to ECEC (a guaranteed place for all children in a facility), free provision (ECEC is free even though there may not be guaranteed places) or some years of compulsory ECEC (Authors, unpublished article) . Our hypothesis is that guaranteed places and/or free provision improve the perceived accessibility of services. Thus we test for these separately in our analyses. Furthermore, previous research prioritises availability over affordability. Accordingly, guaranteed availability of places is found to have a larger positive impact on maternal labour market participation and take-up of childcare than the affordability of services (Del Boca 2002; Farfan-Portet et al. 2011; Kreyenfeld and Hank 2000) . Thus, the age from which entitlement is guaranteed may have a larger effect on perceived accessibility compared to the age when entitlement to free provision starts.
The pillar of regulation refers to the standards imposed by the government regarding the functioning of the ECEC services such as quality standards, fees, professional requirements and wages (White and Friendly 2012) . Among these, the quality standards are of utmost importance. Three major types of quality (i.e. structural, process and outcome quality) in ECEC have been studied extensively over the years (Dumčius et al. 2014; NICHD 2002) . Process and outcome quality depend more on the teacher-, family-and child-level determinants such as pedagogical practices, relationship quality and greater parental engagement (Dumčius et al. 2014) . Hence, the state has more control over structural quality in terms of regulatory power as it refers to group size in ECEC facilities, minimum staff qualifications, child-to-carer ratio and staff wages (Burchinal et al. 2002; Dumčius et al. 2014; Phillips et al. 2000) . The former three have been very popular among researchers and are referred to as the "iron triangle" in the literature (Phillipsen et al. 1997) . Among these, minimum staff qualifications predict structural quality the best (Burchinal et al. 2002; Dumčius et al. 2014; Manning et al. 2017) . Further, despite being left out of the iron triangle of structural quality measures, staff wages have also been shown to be a good predictor of structural quality (Phillips et al. 2000; Phillipsen et al. 1997) . Even though the link between perceived accessibility of childcare and quality is less obvious, there may be an indirect link. For instance, one could expect higher quality to reduce accessibility, because it makes ECEC more expensive. Alternatively, more qualified staff are not just better, but also more socially sensitive educators-i.e., aware of the importance of ECEC in breaking cycles of disadvantage. Consequently, the two other hypotheses of this study are that both higher staff qualification requirements and higher staff salaries would lead to higher quality, which in turn, would contribute to higher perceived accessibility of ECEC services.
Note that there are other structural quality indicators that could have an effect on the accessibility of ECEC such as in-service training (continuous professional development) or the presence of a curriculum (Slot et al. 2015) . When studying the effect of structural quality on process quality, Slot et al. (2015) found that none of these two variables had a significant effect on process quality-which refers to the child's day-to-day experiences in ECEC facilities (Leseman 2014) . Considering the lack of evidence that ongoing professional training and curriculum have a positive impact on quality itself, we decided to focus on only two above-mentioned indicators of structural quality: teachers' qualification level, which has been one of the indicators in the 'iron triangle' of structural quality indicators, and teachers' salary level, which is proven to be a strong determinant of quality.
There are other regulation-related features of ECEC systems besides structural quality. One of them is the ECEC system being 'split' or 'integrated' (also referred to as 'unitary'). In split systems, the services for 0-3-year-old (day care) and 3-6-year-old (pre-school) children are delivered and managed in a different way, by different authorities. On the other hand, unitary systems harmonise the services and resources for both age groups and are managed by a single authority. The main advantage of unitary systems is their stronger focus on child development (rather than, for instance, child minding), which may also involve a stronger emphasis on equitable access and quality-especially for 0-3-year-olds (Eurydice 2014; Kaga et al. 2010; OECD 2012) . On that account, we hypothesise that the perceived accessibility of services may be higher in countries where the ECEC system is unitary.
Another indicator of the way ECEC is regulated in European countries is the (de) centralisation of ECEC services across different levels of governance. Some governments opt for more decentralisation arguing that it promotes democracy and freedom of choice at the local level and that it reduces bureaucracy and overall cost (Neuman 2009 ). However, the effect of decentralisation on the accessibility of services is not certain yet. According to a research conducted in France and Sweden, access to ECEC decreased in the former for 0-2-year-olds (decentralised in the early 1980s), while it increased for 0-6-year-olds in the latter (decentralised in early 1990s) (Neuman 2009 ). Still, due to the decrease in quality, Sweden started to re-centralise the ECEC system in the 2000s by introducing curriculum and earmarked financing to pre-schools. Hence, (de)centralisation is certainly a key aspect of the ECEC system to be studied, especially with regard to its effect on access. The Eurydice report (2014) contains three indicators which could be used as proxies for (de)centralisation with regard to various aspects: (a) bodies responsible for the accreditation and evaluation of centre-based ECEC settings, (b) bodies responsible for capacity monitoring and forward planning of centre-based ECEC and (c) authorities responsible for funding centre-based ECEC. Looking closer at these data, we see that most European countries combine at least two of the three levels of authority: central, regional (if applicable) and local. Given the uncertainly behind the degree of (de)centralisation in each country, these indicators are not fit for use in statistical analyses at the moment.
Finally, the pillar of financing relates to the public and private investment in the ECEC system. The public-to-private spending ratio in the country varies, depending on the prevailing welfare regime, national wealth, whether the services are provided publicly or commercially, and whether the public services are universal or targeted at certain vulnerable groups (Bennett 2004; Myers 2000) . In any case, sufficient public investment for the sector is essential for the services to be accessible because the higher the childcare cost, the lower is the probability of using childcare (Hofferth and Wissoker 1992) . Moreover, public investment in ECEC also reflects the importance attached to ECEC by that country (Bennett 2004) . One of our hypotheses regarding financing is that services are perceived as more accessible as the public spending per child in ECEC increases. The other hypothesis is, the lower the proportion of private funding (in particular from households), the higher the perceived accessibility will be.
As anticipated, the financing pillar contains other indicators as well, which would contribute to understanding whether there are equity measures in place. The Eurydice report (2014) lists three indicators with regard to the affordability of ECEC services: the average out-of-pocket childcare expense for parents, the type of financial support available to parents and the criteria to offer fee reductions. Yet, none of these indicators qualifies for usage in statistical analysis. The first indicator is not standardised across countries (some provide data as average and some provide the range of fees). The countries vary too much in the second one, where quite many of them do not provide data at all. Finally, the last one demonstrates that most countries take multiple measures in determining whether a fee reduction is needed-which becomes irrelevant if the country provides the services free of charge. Better indicators are needed to dive deeper into the effect of financing of ECEC on the perceived accessibility of these services.
Data and methods
In our empirical analysis of the relationship between the institutional setting of ECEC at the country level and perceived accessibility of ECEC at the individual level, we will test the following hypotheses.
Provision:
1. In countries that rely (partly) on private for-profit ECEC provision for older (3-6-year-old) children, perceived accessibility is lower. 2. The earlier the legal entitlement to ECEC starts, the higher the perceived accessibility. 3. The earlier the children are entitled to free provision, the higher the perceived accessibility.
Regulation:
4. Perceived accessibility is higher in countries with unitary systems than in countries with split systems. 5. The higher the minimum qualification of ECEC staff is, the higher the perceived accessibility. 6. The higher the pre-school teacher wages are, the higher the perceived accessibility.
Financing:
7. The higher the public spending is per child, the higher the perceived accessibility. 8. The higher the proportion of funding from private sources, the lower the perceived accessibility. 9. The higher the proportion of daily fees (funding from households), the lower the perceived accessibility.
Data
Our dependent variable and micro-level control variables come from the third wave of the cross-sectional European Quality of Life Survey (EQLS 2012) conducted in 34 countries in 2011/12 (Molinuevo 2015) , where one adult per household is interviewed. Note that in the multilevel analyses, the level-2 sample size is smaller due to the missing cases in country-level variables. Our units of analysis are adults responding on behalf of their households. Carried out every 4 years by Eurofound, EQLS includes questions regarding the accessibility of childcare in the four dimensions discussed above: availability, physical access, affordability and quality. To our knowledge, this is the only international survey that collects data regarding the accessibility of childcare.
Method of analysis
In the present study, we apply multilevel modelling because we look into the effect of higher-level (i.e. country-or system-level) variables on outcomes at the household level. Multilevel modelling has been used in perception-related studies in social sciences on a diverse set of topics including the relationship between welfare regimes and disability and self-perceived health (Foubert et al. 2014) , the effect of immigrant integration policies on perceived group threat (Schlueter et al. 2013) , ethnocentrism (Bircan 2012) and perceptions related to the economic, moral and social consequences of welfare state (van Oorschot et al. 2012) . However, to our knowledge, there has been no study on the perceived accessibility of childcare services using this method. This makes our study a unique contribution to the field. To assess the significance and goodness-of-fit of the models, we compare the deviances through a Chi-square test (also known as the 'likelihood ratio test') (Hayes 2006) . We also calculate the intra-class correlation (ICC) for every model to check if the country-level independent variables introduced in the analyses help explain a previously unexplained portion of the variance in the data. ICC is calculated by dividing the level-2 variance by the sum of level-1 and level-2 variances and reflects the proportion of country-level variance that is explained by the model. The ICC of the null model is 10.40% which is sufficiently high to pursue a multilevel analysis. For the analyses, we use the linear mixed models function in IBM SPSS (IBM Corp. 2015) . The models for all independent variables are reported in the tables. Notwithstanding, among the models with interaction terms with income, only the ones where both the interaction effect is significant and the overall model is better than the model without the interaction term are reported.
There is no clear consensus on the use of weights in multilevel analysis within the field of statistics (Cai 2013) . Although some research suggests that multilevel modelling already assumes multi-stage sampling (Goldstein 2003; Hox and Kreft 1994; Kaplan and Elliott 1997; Muthén 1994 ), a solid body of literature argues the necessity of introducing sample weights to provide robustness against model misspecification (Asparouhov 2006; Carle 2009; Chantala et al. 2005; Pfeffermann et al. 1998; Pfeffermann 1993; Pfeffermann et al. 2006) . In order to avoid biased estimates, we considered the sampling process in the model specification and applied sampling weights in our random intercept models. Moreover, the data were weighted also to acquire the descriptive statistics using the final national weights (Eurofound 2013a) .
Dependent variable
The dependent variable of this study is the "perceived childcare accessibility index" (PCAI), which was obtained by combining four variables reflecting the four dimensions of accessibility. These four questions were asked only to the respondents who have previously stated that either 'they themselves or someone in their household' or 'someone close to them outside the household' have used childcare services in the past 12 months.
To what extent did each of the following factors make it difficult or not for you, or someone close to you, to use childcare services? (1 = very difficult, 2 = a little difficult, 3 = not difficult at all).
a. Q55a cost. b. Q55b availability (e.g. waiting lists, lack of services). c. Q55c access (e.g. because of distance or opening hours). d. Q55d quality of care.
Before combining them, in order to ensure that all these four aspects can form a single latent construct, a categorical principal component analysis (CATPCA) was conducted. The findings indicate that all four variables load mainly onto one component both across the whole sample as well as in every country. This means that these four variables measure one latent concept. Hence, we are confident that our dependent variable measures perceived accessibility of childcare taking into account its four dimensions. However, for the multilevel analyses, we opted for a composite score assigning equal weights to all four dimensions in the latent construct in all countries.
The composite score was calculated in the same manner that Eurofound did for their analyses (Eurofound 2013b, p. 110) . Accordingly, the values corresponding to the categories of responses for the variables q55a (cost), q55b (availability), q55c (physical access) and q55d (quality) are re-coded and thus, assigned equivalent weights. Variables were re-coded as follows:
As a result of summing up the response categories for each respondent with its allocated weight, the index is computed as follows:
To summarise, the category "very difficult" was assigned the value − 1, "a little difficult" the value − 0.5 and "not difficult at all" the value 1. This re-coding slightly corrects the non-normal distribution of responses. Given the wording of the response categories, it is possible that the three categories are not at an equal distance from each other. In the original coding, the presence of difficulties is measured with two categories, whereas the absence is measured with only one. Moreover, the majority of responses fall into the third category where the elements of cost, availability, physical access and quality of services 'do not make use difficult at all' . Since the questions are also negatively worded, the respondents are not given any option to rate accessibility in different levels of positivity.
When these values are added up, the perceived childcare accessibility index ranges between − 4 and + 4 and can be treated as a continuous variable. Since there are quite a number of people who responded "don't know" (DK) to either of these questions, in order not to lose information, the DK responses were re-coded as 0. In this way, their responses to other variables are not lost and their DK reply corresponds to the middle choice. However, the respondents who responded DK to all four questions of accessibility were deleted from the analysis listwise, because they did not state any opinion. Respondents who "refused" to answer any one of the four questions were also excluded from the analyses because, unlike DK where the respondent is willing to respond but unable to do so, refusal means that the respondent is not willing to answer a question
Perceived childcare accessibility index(
(Blohm and Koch 2009). Thus, the answers of a respondent who refrained from disclosing information on one or more aspects of the accessibility of childcare would not be reliable.
Independent variables

Micro-level control variables
The level-1 control variables were chosen based on the socio-ecological model proposed and developed by quite a number of scholars over the past two decades (Liu 2015; Pungello and Kurtz-Costes 1999; Rose and Elicker 2010; Seo 2003; Sibley et al. 2015; Tang et al. 2012; Vandenbroeck et al. 2008) . This model suggests that we take into account various dimensions such as the child, the mother (and sometimes the father), the family and environmental characteristics, as well as maternal well-being and cultural beliefs and preferences with regard to childcare when identifying the determinants of the type and intensity of ECEC used. A similar list of variables is also used in a recent study on attitudes towards public childcare (Chung and Meuleman 2017) . This framework also meets our needs in controlling for the individual-, household-or family-related factors that may affect the perception of childcare accessibility. Since EQLS does not contain data on all of these aspects, we included eight variables to control for the main determinants of ECEC use at the individual and/or household level. These are gender, age (continuous), employment status (at work or not at work), education level (below secondary vs. secondary or higher), partnership status (married or partnered vs. non-partnered) of the respondent, the degree of urbanisation (urban vs. rural) of the area where the respondent lives, whether childcare is used in the household and the self-assessed income level. As a demographic variable, age is usually controlled for in perception studies (e.g. Bircan 2012). In the context of choice of childcare, maternal age is used as a more specific variable, although its effect is sometimes significant (Barnes et al. 2006) , it mostly is not (Fram and Kim 2008; Sylva et al. 2007; Zachrisson et al. 2013 ). However, younger age at childbirth has been associated with less participation in formal childcare (Geoffroy et al. 2012) . In this study, the age of respondent which was included as a control variable for generational differences may have an effect on how accessible services are perceived.
Likewise, gender is also controlled for as a demographic variable in this research. Note that in previous research employing the socio-ecological theory, gender is usually not controlled for, as the demographics in the model refer only to the mother (e.g. Geoffroy et al. 2012; Sylva et al. 2007; Tang et al. 2012; Zachrisson et al. 2013) . Nevertheless, there is proof that women and men may differ in their needs of social support (Rosenthal et al. 1986 ), which may, in turn, cause them to have differing standards when it comes to the accessibility of childcare.
Level of (parental) education attained is another control variable taken into account in this study, because education level is significantly associated with the choice of ECEC use (Sibley et al. 2015) and the use of formal or parental care (Geoffroy et al. 2012; Tang et al. 2012) .
Similarly, employment status (being at work or not at work) is also significant in determining the childcare preference of mothers (Geoffroy et al. 2012; Tang et al. 2012) ; hence, it is included as a control variable.
The partnership status of the respondent (married or partnered vs. non-partnered) is also included as a control variable for it reflects the presence of alternate caregivers in the household. Nonetheless, except for the decision to use childcare before the child reaches 18 months of age (Zachrisson et al. 2013 ), this variable is found to have a significant effect on neither the type or intensity of childcare use (Geoffroy et al. 2012; Sylva et al. 2007; Tang et al. 2012) , nor the attitudes towards public childcare provision (Chung and Meuleman 2017) .
Literature suggests that residents of rural areas have a lower chance to access childcare services compared to the ones who live in urban areas (Habibov 2012; Liu 2015) . Accordingly, the degree of urbanisation is also controlled for in the analysis.
Another key control variable was whether a child from the household receives childcare services or not, as individuals who use the services personally may assess the accessibility differently.
Finally, we also control for the self-assessed income level of respondents as a proxy for their socio-economic status (Chung and Meuleman 2017) We combined the first two and last two responses and created a three-category variable of the worse, average and better income. Besides testing our hypotheses regarding the institutional setting of ECEC for the whole sample, we also check whether the effects are stronger or weaker depending on the childcare use status and self-proclaimed income level of the respondents.
There are no missing data for age, gender, childcare self-use and employment status. However, there are some missing values in the form of refusals or "don't know" in relation to education level, the degree of urbanisation, partnership status and income self-assessment. None of the missing data follows a particular pattern when we crosstabulate them by country, gender, childcare use or employment status. Assuming that these variables were missing at random, we exclude the cases with missing variables from the analyses. For the descriptive statistics of micro-level control variables, see Table 1 .
Macro-level independent variables
In a previous study, we researched the effect of the institutional setting on the take-up of ECEC services (Authors, unpublished article) . In the present study, we use the same macro-level variables to be able to compare and contrast the effect of the institutional setting on the take-up of the services with their perceived accessibility. For the descriptive statistics of the independent variables, see Table 2 .
We use three variables for provision: The first one is a binary variable reflecting whether or not the country allows for self-financing private provision at all for children aged 3-6 (data for the school year 2012-2013) (Eurydice 2014 ). Since it is more common to have commercial provision for younger children in Europe, private provision for 3-6-year-old children may be an indication of that country excluding pre-school from its mainstream education system. The other two variables for the provision segment are the starting age of legal entitlement and starting age of free provision (Eurydice 2014) . Both legal entitlement and free provision variables refer to the earliest age (in months) where children can receive these services in the school year 2012-2013. For countries that do not provide either of these services, we assigned the start of compulsory education (pre-primary or primary) as the corresponding value in both variables, because compulsory education means both legal entitlement and free access to school. For federal countries (e.g. Belgium, Germany, UK), the values for the great majority of the country are adopted.
As for regulation, we check whether the ECEC system being split or unitary has an effect on the perceived accessibility of services (Eurydice 2014) . The nominal variable has three categories-split, mixed and unitary-where 'mixed' refers to some measures having been taken towards unification while the childcare and pre-school systems are not completely integrated yet. The second and third variables in the regulation segment refer to the structural quality of ECEC services, measured via the minimum qualification of professionals in 2012-2013 (Eurydice 2014 ) and the salary of staff working in pre-schools in 2013 (Education at a Glance 2015). The former is measured in years of post-secondary education received, and the latter in thousand Dollars converted to PPPs. The effect of financing on perceived accessibility is also measured with three variables. Public expenditure per child in ECEC settings measures the public spending for care and education of 0-5-year-olds in the year 2011 in thousand Dollars converted to PPPs (OECD Family Database 2011) as the generosity of support from the government. Two variables are used to account for private sources of funding: the proportion of funding for ISCED 0 from private sources and the proportion of funding for ISCED 0 from households (Education at a Glance 2013). These two variables measure only the expenditure for 3-6-year-olds, the less privatised segment of ECEC. While the former takes into account all types of private funding, the latter measures only the funding that comes from households that use the system.
Results
The average perceived childcare accessibility index (PCAI) results across countries is shown in Fig. 1 . Respondents in the Nordic countries (Sweden, Finland, Iceland and Denmark) find childcare much more accessible compared to the European average. They are followed by Cyprus, Netherlands, Austria, Belgium, Lithuania, Luxembourg, Bulgaria, Croatia and Germany, while the rest falls below the European average. Figure 2 shows how accessible childcare services are perceived by the respondents with below-versus above-average income (subjectively compared to their country average). In this figure, the countries are ranked according to their average scores for perceived accessibility by lowincome families. Note that the PCAI ranges between − 4 and + 4. Overall, the ranking of countries differs slightly from the ranking shown in Fig. 1 . With the exception of Lithuania and Spain, lower-income people find childcare less accessible compared to higherincome people. Even for people with a below-average income, the Nordic countries lead the way in accessibility, while some Southern and Eastern European countries tend to score poorly. The gap between the average PCAI for lower-and higher-income people at the country level is usually smaller in Northern and Western European countries, whereas it gets extremely large for Southern and Eastern European countries such as Croatia, Hungary, Portugal and Bulgaria. Only in Finland, Lithuania and Serbia; the scores are very equal. Moreover, there are striking outliers in terms of inequality: the scores of the low-income group drop far below the European average for countries such as Belgium and Bulgaria, where the average PCAI is relatively high (Fig. 3) . The null model with the PCAI as the dependent variable exhibits an intra-class correlation (ICC) of 10.40%, which is the proportion of the variance to be explained at the country level. When Model 1 is fitted with only the eight level-1 control variables, the ICC increases to 10.70% even though all parameters except for the partnership status are significant (Table 3) . To shortly summarise, the effects of the control variables, male respondents and respondents who are older, non-employed, living in rural areas and with above-average income reported higher perceived accessibility. Furthermore, as expected, respondents who use childcare services themselves report higher perceived accessibility. Education at secondary or higher level is only marginally significant in the baseline model, with differing significance levels in the presence of the different level-2 variables. Marital or partnership status is not significant in the baseline model, and does not stay significant in all other analyses in the presence of level-2 independent variables. The effect sizes of most individual-level variables remain similar throughout the multilevel analyses, and their significance levels remain mostly unchanged. This means that regardless the demographics of the respondents, the extent to which they find childcare services accessible depends on the country they live in, and thus, the childcare policies in place in the country. As discussed earlier, the reason for higher perceived accessibility reported by males could be due to men and women having different needs and criteria to assess accessibility. Similarly, older age is already associated with more participation in childcare (Geoffroy et al. 2012) , which could be the reason why older people reported higher accessibility. Not being at work would decrease the acute need for childcare, which may be the reason why non-employed respondents reported higher accessibility compared to employed respondents. Although previous research revealed that access to childcare is more difficult in rural areas (Habibov 2012; Liu 2015) , however, this argument is not supported by our results. In some countries, it is easier to access childcare in rural areas due to lower demand, while in others, provision is limited in rural areas which leads to difficulty in access (Eurydice 2014) . In this research, the respondents from urban areas reported lower accessibility probably due to the high demand in cities. Respondents with higher education reported higher accessibility only marginally, which is not completely in line with previous research that revealed higher use of formal childcare by higher (2014)) educated people (Geoffroy et al. 2012; Tang et al. 2012) . Not surprisingly, respondents who reported higher income than average, also found childcare to be more accessible compared to people with average or low-income levels. Finally, users of services reported higher accessibility compared to respondents who do not use childcare, as nonuser respondents may be unable to access the services in the first place. As per our first hypothesis, we checked whether the presence of private (unsubsidised) provision for 3-6-year-olds makes a difference in perceived accessibility (Model 2). Our analysis confirms that in countries where no private provision is available, perceived accessibility of childcare services is higher. Thus, the first hypothesis is confirmed. However, no significant interaction of this variable with the perceived income level of the respondents is found. In other words, the existence of private for-profit provision tends to make ECEC less accessible for everyone living in the country, regardless of income level.
Our second hypothesis is that an earlier age of the legal entitlement enhances the accessibility of childcare (Model 3). The effect size is marginally significant. When controlling for the interaction effect of legal entitlement age and self-proclaimed income, the model does not improve. Hence, our hypothesis is rejected and we cannot confirm that earlier legal entitlement leads to a higher perceived accessibility of childcare services.
The final hypothesis for the provision pillar is that free ECEC hours at a younger age have a favourable effect on the perceived accessibility of childcare (Model 4). Neither this variable nor its interaction with self-proclaimed income level has a significant effect on the PCAI. Accordingly, we cannot confirm that earlier free entitlement to ECEC services contributes to the perceived accessibility of childcare.
In the pillar of regulation, our first hypothesis that unitary ECEC systems would lead to a higher perceived accessibility of childcare is confirmed (Model 5). Nonetheless, the PCAI was only marginally affected in countries with mixed systems, but significantly in those that have fully achieved unification. These countries are Iceland, Norway, Sweden, Finland, Latvia, Lithuania, Estonia, Croatia and Slovenia. Apart from the positive effect of integrated ECEC systems, none of the structural quality variables yielded positive results. Whether teachers working with 3-6-year-olds receive longer post-secondary education and whether these teachers earn higher salaries do not affect the public perception regarding childcare accessibility (Models 6 and 7 in Tables 3 and 4) .
The effect of public spending per 0-5-year-old child in ECEC was the first to be tested when it comes to financing (Model 8). As expected, the perceived accessibility of childcare increases with the spending per child. Moreover, the interaction term of this variable with self-proclaimed income level reveals that this positive effect of higher spending per child is most appreciated by low-income families (Model 9). Contrary to our expectations, however, the proportion of funding for ISCED 0 (pre-school) coming from private sources in general (Model 10), and from households in particular (Model 11) does not have significant effects on PCAI. Thus, although the generosity of public spending is crucial for perceived accessibility, we cannot confirm that lower contributions from households as a whole lead to lower perceived accessibility.
Throughout the analyses, we controlled for the interaction terms of the countrylevel independent variables with both self-assessed income level of the respondent and whether the respondent lives in a household that uses childcare services. None of the interaction terms with childcare use were significant. Thus, the perceptions of the users and the ones who do not (directly) use the services are not affected differently by the system-level variables. With regard to the income level, except for the variable public spending on ECEC per child, none of the independent variables have significant interaction terms leading to better models either. In the cases of unitary systems and the earlier start of legal entitlement, we found marginally significant interaction terms with average income, suggesting that these two system features benefit families with average income most. However, these models were not significantly better than the models without interaction terms. Since we cannot derive clear conclusions with regard to these effects, these models are not reported in the tables.
All of these models with level-2 variables were also controlled for GDP per capita to check for robustness (Table 5) . We used the 2011 GDP per capita information already provided in the EQLS dataset in PPS. GDP per capita has also a significant link with the accessibility of childcare: as expected, the wealthier the country, the more accessible is childcare. When models were augmented with GDP per capita, the results for most variables of the institutional setting of ECEC were found not to change. However, there are two exceptions. Foremost, teachers' salary variable becomes marginally significant when controlled for GDP per capita, although it does not seem to have a significant link when modelled on its own. Moreover, the interaction term of teachers' salary and GDP per capita yields a negative effect, which reflects that teachers' salary is significantly related to the accessibility of childcare in countries with a lower GDP per capita. Assuming that pre-school teachers' salary level to some extent demonstrates the importance given to ECEC in a country; having a higher pre-school teacher salary rate despite a not so high GDP per capita can be interpreted as there is an overall inclination to make childcare perceived as more accessible for all children in that country.
The second exception is related to the spending per child in ECEC. When modelled in combination with GDP per capita, the effect of this variable keeps its significance, but the main effect of GDP per capita becomes not significant. When we checked the interaction term to understand better what this result meant, we found that the interaction of spending per child and GDP per capita has also a negative effect. This implies that in countries with a higher spending per child in ECEC, childcare becomes even more accessible if the GDP per capita in that country is on the lower side. Similar to the explanation for teachers' salaries, we argue that if a country invests more on ECEC despite financial hardships, perceived accessibility of childcare increases significantly. These results are very encouraging to argue that ECEC should be prioritised even in times of austerity. From the accessibility point of view, these results demonstrate that investment pays off. 
Fixed part (country-level)
Existence of private ECEC provision for 3-6 year-olds Table 3 continued 
Discussion
Due to the small country-level sample size in this study, it is a good start to investigate individual-level associations initially. The first variable that has a significant relationship with perceived accessibility at the respondent level is the existence of commercial profitmaking ECEC services for older children of 3-6 years. Private provision at the preschool level is more widespread in Central and Eastern, as well as southern European countries as opposed to the Nordic and Baltic countries. 1 Nevertheless, there are notable exceptions to both, which makes it difficult to predict which countries would allow for private pre-school provision based on their geographical and socio-economic proximity to each other. For instance, although Ireland and the United Kingdom are the two countries representing liberalism, the former does not allow for private provision while the other does. Additional provision-related variables such as the start of legal entitlement to ECEC services or the start of the right of free attendance do not have a significant relationship with perceived accessibility. Still, the start of legal entitlement can still be considered as marginally significant at the level of p < 0.10. It is surprising to see that the start of legal entitlement does not have the expected effect on perceived accessibility, because research indicates that availability of slots is a key element of accessibility (Kreyenfeld and Hank 2000) .
Nevertheless, the irrelevance of the start of free entitlement is in line with previous studies that prioritise availability of places over affordability (Del Boca 2002; Farfan-Portet et al. 2011; Kreyenfeld and Hank 2000) . However, this variable confines affordability to services being completely free. The fact that provision is not 'free of charge' does not mean that the users find these services unaffordable. Henceforth, these results depict that making the services free of charge is not necessary, as long as there are other measures to make childcare more affordable via means-testing or fee reductions based on the socio-economic situation of users. Finally, the countries that provide free entitlement are mostly Central and Eastern European countries, where perceived accessibility is not high, to begin with.
The element of regulation that has a significant link between perceived accessibility at the individual level is the system being split or integrated (or mixed). Almost half of the European countries have a split system and almost one-fourth of them have partially integrated (mixed) systems.
2 According to our analyses, ECEC systems are perceived to be most accessible in countries with a unitary system, which is the case in Nordic and Baltic countries as well as Croatia and Slovenia. None of the two structural quality variables included in this study proved to have a link with the degree of perceived accessibility. This could be due to the fact that the chosen 1 The countries that allow for private provision for 3-6 year olds that needs to be financed by the users are Bulgaria, Croatia, Cyprus, France, Germany, Greece, Hungary, Italy, Luxembourg, Malta, Portugal, Romania, Spain, Turkey and the United Kingdom. The countries that do not allow for private provision for 3-6-year-olds that needs to be funded by the users are Austria, Belgium, Czech Republic, Denmark, Estonia, Finland, Iceland, Ireland, Latvia, Lithuania, Poland, Slovak Republic, Slovenia and Sweden. 2 The European countries with an integrated/unitary ECEC system are Croatia, Estonia, Finland, Iceland, Latvia, Lithuania, Norway, Slovenia and Sweden. The countries with a mixed (partially integrated) system are Austria, Bulgaria, Denmark, Germany, Spain and the United Kingdom. The countries with a split ECEC system are Belgium, Cyprus, Czech Republic, France, Greece, Hungary, Ireland, Italy, Luxembourg, Malta, the Netherlands, Poland, Portugal, Romania, Slovakia, Switzerland and Turkey.
indicators are about quality itself, rather than being a measure of accessibility. This implies that accessibility and quality of ECEC should be treated separately. The measures to improve one are not necessarily effective for the other. As discussed in the introductory sections, accessibility and even affordability have been studied as components of quality to date in many studies. However, accessibility is a pre-requisite in order to start experiencing the more specific aspects of process and outcome quality (Leseman 2014) . Among different dimensions of quality, structural quality measures are the more general requirements put into place by governments to standardise the quality at a minimum. Research shows that structural quality measures such as high teacher qualification level, low group size, low children-to-staff ratio and professional development opportunities for teachers have a clear influence on process quality (e.g. classroom organisation, emotional support) (Slot et al. 2015 ).
The third country-level variable with a significant relationship with perceived accessibility of childcare is public spending per 0-5-year-old in the ECEC system. Not surprisingly, the higher the spending per child, the more accessible childcare is. Figure 4 demonstrates that European countries are highly diverse with regard to their public spending per child in ECEC. Note that one limitation of this variable is the small number of countries for which there is available information. The countries with high spending do not exactly correspond to the countries with the most accessible ECEC (see Figs. 1,  2) . Still, the analysis reveals that higher perceived accessibility is significantly correlated with higher spending at the country level. Also note that the positive effect of high spending increases if the country is not very wealthy, but prioritises ECEC spending.
Finally, the finding regarding the irrelevance of the cumulative percentage of preschool funding coming from private sources for the perceived accessibility of the services also supports the argument that making ECEC completely free or low cost is not necessary in order to make it accessible. In order to find better insight on what type of financing structure benefits parents the most, future studies need to look more in-depth into what parents actually pay, how means-testing work and whether there are sufficient resources for the disadvantaged families to be included in the system. The indicators in the OECD Family Database regarding the out-of-pocket childcare expenditure of dualand single-earner families were also not significant in our analyses. These results point to the fact that financing needs to be studied on a more case-by-case basis in relation to perceived accessibility.
Limitations and avenues for further research
There are several limitations to this research, which are mainly related to the unavailability of data at the respondent and country levels. One of the limitations is the lack of a variable clarifying the immigration background of the respondent in European Quality of Life Survey. Research indicates that children with an immigration background are disadvantaged when it comes to access to ECEC (Nusche 2009 ); however, due to the lack of data we could not control for immigration status. This variable could have been collected in the context of EQLS via various means such as asking whether a family member (or the parents of the family member) migrated into the country, or the language spoken at home and whether it is different from the language(s) of the country. The only available variable that could be used as a proxy to immigration status is the citizenship status of the respondent, with three categories: citizenship of the country one is interviewed in, citizenship of another EU member state and the citizenship of a non-EU country. Using this variable would be an ineffective way of accounting for immigration background because migration may not always be related to citizenship status. The variable is inefficient even if the aim would be to test the effect of citizenship status since there is no further information on the country of citizenship (whether it is an equally developed country, whether it is outside Europe if the third category is the case, etc.). With regard to the country-level variables, availability of the data is a big problem. The most detailed and up-to-date source of data for this work has been the Eurydice report (2014), which provided a good overview, but still not in-depth data. Moreover, comparability of data across countries is an issue with regard to data being available on different levels. For example, in countries with federal systems, regions may report very different information, and it is not possible to derive countrywide policies from those. Moreover, we could not check for several potential determinants such as curriculum, equity policies, means-testing policies, targeted programmes or (de)centralisation due to the unavailability of comparative data. For this reason, it is important to note that, based on this study, we cannot conclude that affordability and structural quality do not matter for perceived accessibility. Considering the lack of a large sample size, these indicators should be studied further.
One of the shortcomings in the field of ECEC policy research we had to navigate through has been the non-standard ECEC terminology across Europe. Even though our preferred term has been ECEC, given the use of "childcare" in the EQLS data and some other publications in the field, we used the two terms almost interchangeably. Some of the country-level data used for this research are available for the whole age range of 0-6 years of age, while some are either for the period of 0-3 or 3-6 years of age. Despite our best efforts, we could not completely take into account the whole 0-6 age range. Yet, note that throughout the article, we used the term ECEC when referring to the ECEC
